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Introduction
Fetal distress is a serious complication of perinatal 
infants and refers to fetal hypoxia in the uterus and asphyxia 
immediately after the baby is born [1], [2]. The occurrence 
of uteroplacental disorders is related to various factors, 
including maternal and fetal factors. The umbilical blood 
flow is an important channel that connects the fetus and 
the mother, where nutrients and oxygen are delivered by 
the umbilical artery. When fetal distress occurs, umbilical 
cord blood flow, and fetal blood flow decrease, which in 
turn causes fetal circulation and respiratory dysfunction in 
the womb. This will result in poor fetal outcomes, until the 
occurrence of neurological disability or infant death [3].
The World Health Organization (WHO) 
estimates that asphyxia in newborns has occurred 
between 4 and 9 million annually, which causes up to 
1.2 million deaths. In other countries such as India, as 
many as 49/1000 births occur asphyxia which results 
in infant mortality [4]. Death of newborns in Indonesia 
alone is about 27% due to asphyxia [5].
Evaluating cord blood flow characteristics with 
ultrasound can provide a reference for prediction and 
diagnosis of fetal distress, especially by conducting 
an ultrasound examination of the Doppler S/D ratio 
of the umbilical arteries especially at gestational age 
>30 weeks [6], [7].
In the previous studies conducted by Xu et al., 
RI parameters (resistance index), PI (pulsatility index), 
and S/D (systolic/diastolic), and central blood flow 
were evaluated by Doppler ultrasound. In the course 
of normal pregnancy, the RI parameters (resistance 
index), PI (pulsatility index), and S/D (systolic/diastolic) 
decrease gradually with gestational age, gradually 
reducing resistance, and increasing umbilical arterial 
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blood flow. Conversely in abnormal circumstances, S/D 
ratio of the umbilical artery will increase or experience 
end diastolic flow or reversed end diastolic flow which 
indicates a fetal emergency.[8], [9].
The high mortality rate of newborns due 
to asphyxia shows the high failure in handling 
and comprehensive prevention of infants, so this 
research is expected to be a reference for better team 
preparation in dealing with newborns, where fetal 
distress can be predicted in advance by examining 
S/D ratio of umbilical arteries, and research is 
expected to explain the relationship between the 
results of S/D ratio of umbilical artery ratio with lactic 
acid levels where high levels of lactic acid indicate the 
state of fetal hypoxia [10].
Objective
The objective of the study was to determine 
the correlation of umbilical artery SD ratio examination 
with lactate acid levels in the umbilical cord
Research methods
This study was an observational analytic study 
with a cross-sectional study design. The research 
was conducted in RSUP Haji Adam Malik Medan and 
Satellite Hospital. The sample was pregnant women 
who meet the inclusion and exclusion criteria, we found 
38 of pregnant women from January to December 2019.
Results and Discussion
Characteristic of study samples
From Table 1, the average age of patients in this 
study was 30 (5) years, the majority of multiparous patients 
were 25 (47.2), and the average gestational age was 
38 (2) weeks. Most births in this study were SC 38 (71.7) 
with an average S/D ratio in the study of 2.81 (0.52) and 
a mean lactic acid level of 2.7 (0.4). The average Apgar 
score in this study was 8/9 as many as 29 (54.7).
SD ratio with Apgar score in newborn
Based on Table 2, the average S/D ratio is 
obtained with the average Apgar score of the patient. 
From this study, it is known that the higher the Apgar 
Table 2: The relationship umbilical artery S/D ratio with Apgar 
score
Apgar Score S/D ratio p
Mean SD
5/6 2.50 0,28
6/7 2.60
7/8 2.72 0.45
8/9 2.77 0.41
9/10 3.21 0.96
score, the higher the average S/D ratio value in patients. 
The mean patients with poor Apgar outcomes (5/6) have 
an S/D ratio of 2.5. From the analysis using ANNOVA also 
obtained, p = 0.28. This shows that there is no significant 
relationship between Apgar score and S/D ratio.
Lactic acid value with Apgar score in 
newborns
From Table 3, it was found that an increase in 
lactic acid was found in infant outcomes with an Apgar 
score of 9/10 with a mean value of 2.9 (0.5). From the 
ANNOVA analysis, p value of 0.99 was also found. This 
Table 3: The relationship umbilical lactic acid level with Apgar 
Score
Apgar score Lactic acid p
Mean SD
5/6 2.7 .
6/7 1.7 .
7/8 2.6 0.5 0,99
8/9 2.8 0.4
9/10 2.9 0.5
showed that there was no significant relationship between 
the levels of lactic acid and Apgar score for infants.
Correlation of lactic acid and S/D ratio with 
Apgar score of newborn
In Table 4, it is found that lactic acid has a very 
weak positive correlation with APGAR score for infants with 
an R value of 0.274 (p = 0.047), this shows that lactic acid 
does not have a strong relationship with infant outcomes.
Discussion
Fetal distress is a risk factor that can cause 
neonatal asphyxia and perinatal fetal death, and 
Table 1: Characteristic of sample(s)
Characteristic Value
Age (mean±SD) 30 (5)
Parity (n,%)
Primipara 14 (26,4)
Secundipara 11 (20,8)
Multipara 25 (47,2)
Grand multipara 3 (5,7)
Gestational age (mean±sd) 38 (2)
Delivery method (n,%)
SVD 15 (28,3)
C – Section 38 (71,7)
SD Ratio (mean±sd) 2.81 (0,52)
Lactic Acid (mean±sd) 2.7 (0,4)
Apgar Score (n,%)
5/6 1 (1,9)
6/7 1 (1,9)
7/8 15 (28,3)
8/9 29 (54,7)
9/10 7 (13,2)
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newborn survivors will have nerve function damage and 
sequelae under the influence of long-term intrauterine 
hypoxia [11]. Based on our research, we found that the 
average age of patients in this study was 30 (5) years, the 
majority of multiparous patients were 25 (47.2), and the 
average gestational age was 38 (2) weeks. Most births 
in this study were SC 38 (71.7) with an average S/D ratio 
in the study of 2.81 (0.52) and a mean lactic acid level of 
2.7 (0.4). The average Apgar score in this study was 8/9 
as many as 29 (54.7). In clinical practice, early prediction 
of fetal distress is beneficial for early prevention and 
intervention, thereby reducing fetal distress from 
newborns [12]. Abnormal cord blood is a pathological 
factor and is closely related to fetal distress, abnormal 
umbilical cord will directly affect the state of umbilical 
artery flow, and abnormal placental and maternal factors 
will be complicated by abnormal umbilical artery flow. 
Therefore, evaluating the characteristics of umbilical 
artery flow can provide a diagnosis, prediction, and 
evaluation of fetal distress. Doppler ultrasound is a 
routine method for prenatal examination, which can 
not only evaluate fetal growth and development but 
also quantitatively measure umbilical arterial flow [13]. 
In this study, ultrasonic analysis of umbilical artery flow 
parameters in normal pregnant women confirmed that 
the RI, PI, and S/D of the umbilical artery gradually 
decreased with prolongation of gestational weeks. 
Changes in umbilical artery ultrasound are associated 
with decreased vascular resistance to the placenta, 
lumen expansion, and increased blood flow, which 
also reflects that fetal and placental blood perfusion 
increases with the process of pregnancy [7].
From this study, it is known that the higher the 
Apgar score, the higher the average S/D ratio value in 
patients. The mean patients with poor Apgar outcomes 
(5/6) have an S/D ratio of 2.5. From the analysis using 
ANNOVA also obtained, p = 0.28. This shows that there 
is no significant relationship between Apgar score and 
S/D ratio. During fetal distress, abnormal umbilical 
arterial flow caused by different pathological factors can 
affect fetal blood supply and results in ischemic injury 
due to hypoxia. To determine changes in ultrasound 
parameters of umbilical artery flow, a puerperal 
examination was performed in patients with a history 
of intrauterine fetal hypoxia, with normal pregnancy 
without any signs of hypoxia, and the results showed 
that RI, PI, and S/D of the intrauterine distress group 
were significantly higher than normal pregnancy group 
at different stages of pregnancy [14]. This means that 
resistance to umbilical artery flow increases significantly 
while blood flow decreases significantly during childbirth 
with intrauterine hypoxia, which will increase the 
incidence of ischemic hypoxia in the fetus and this 
process, will cause accumulation of local lactic acid due 
to anaerobic conditions [15]. In this study, an increase in 
lactic acid was found in infant outcomes with an Apgar 
score of 9/10 with a mean value of 2.9 (0.5). From the 
ANNOVA analysis, p = 0.99 was also found. This showed 
that there was no significant relationship between the 
levels of lactic acid and Apgar score for infants.
Accumulation of lactic acid or lactacidemia 
occurs when there is asphyxia and metabolic acidosis 
in the fetus. Metabolic acidosis has a more adverse 
effect on the fetus and is associated with neonatal 
morbidity, whereas respiratory acidosis has no adverse 
effect on the fetus. Lactic acid levels can describe fetal 
hypoxia through indirect examination of tissue hypoxia. 
Examination of lactic acid levels in hypoxic states 
becomes very important after several physiological 
characteristics of lactic acid are found, namely, increased 
levels of lactic acid after metabolic acidosis [16], [17].
Increased levels of lactic acid in the fetal 
hypoxic state have toxic effects on brain tissue. Lactic 
acid buildup can disrupt cellular integrity and can destroy 
fetal tissue, if it involves vital organs such as brain, 
heart, kidney, liver, and the fetus will experience severe 
organ damage. Lactacidemia can cause increased 
intracranial pressure and necrosis in the brain. In the 
study of monkeys found the toxic effects of lactic acid 
on brain tissue. Lactic acid causes edema and necrosis 
of the tissue. Therefore, detection of lactic acid is 
becoming increasingly important to prevent early fetal 
damage. In hypoxia, brain sparing effect mechanism 
can occur, where blood flow will be prioritized in vital 
organs such as brain, heart, and adrenal glands; on the 
contrary, blood flow to muscles, skin, liver, kidneys, and 
intestine are reduced [7]. Lactic acid can be checked 
at several different compartments, for example, blood, 
subcutaneous tissue, or brain fluid [18], [19], [20].
In the rat hypoxia model, lactic acid showed an 
increase in subcutaneous tissue preceding the decrease 
in pH levels. Increased levels of lactic acid make lactic 
acid an early marker of hypoxia.
In this study, lactic acid had a very weak positive 
correlation with the Apgar score of infants with an R 
value of 0.274 (p = 0.047), this indicates that lactic acid 
did not have a strong relationship with infant outcomes. 
Accumulation of lactic acid or lactacidemia occurs when 
there is asphyxia and metabolic acidosis in the fetus. 
Metabolic acidosis has a more adverse effect on the 
fetus and is associated with neonatal morbidity, whereas 
respiratory acidosis has no adverse effect on the fetus. 
Lactic acid levels can describe fetal hypoxia through 
indirect examination of tissue hypoxia [7]. Examination 
of lactic acid levels in hypoxic states becomes very 
important after it is known several physiological 
characteristics of lactic acid, i.e., elevated levels of lactic 
acid occur after metabolic acidosis [16], [17].
Table 4: The correlation umbilical lactic acid level and umbilical 
artery S/D ratio with Apgar score
Variable Apgar score p R
5/6 6/7 7/8 8/9 9/10
Mean 
(Sd)
Mean 
(Sd)
Mean 
(Sd)
Mean 
(Sd)
Mean 
(Sd)
S/D ratio 2.50 (0) 2.60(0) 2.72 
(0,45)
2.77 
(0,41)
3.21 
(0,96)
0,068 0,253
Lactic 
acid
2.7 (0) 1.7 (0) 2.6 (0,5) 2.8 (0,4) 2.9 (0,5) 0,047 0,274
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Conclusion
We found no correlation between umbilical 
cord S/D ratio and lactic acid with Apgar score. Lactic 
acid has a very weak positive correlation with the infant 
Apgar score with an R value of 0.274.
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